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33 ^7]ofl ^O.^., 33^3-, 33±M-el TflolH ^ 

^.efl^l tiH^^ ^IS, 33^7}£] 7)}°)^ <im3.^ RC ^3^, 33 

^}$) ^HH^ ^3^}°H1 o^s} 3%>, ^ 3%V-4 7fl5flAlE^7> £^5]^ 

33^7}^ ^is <^^^ JMI* i^*R=- ^ ^ ^<EH1 *)*g 

3- ^€ 3^3]jiL ^ 33 ^7) ^ 33 ^^7l» oj-g-Sfl o^s} ^ 

3 3^S)S ^>ol<H] <^^^ RC tg^SlS, ^ 33^7fl;0) 71)0] ^Sf ^^A>o]ofl <£^s) 
-vl— 3^-8: 33 ^3:* itJ-^cf. rtj-^i, ^ = *J}s)i^># ol-g-^fl 

HIM T 913., ^^S\-^^o\}A^ ^7}^^ *}7]) ^ ^ 9X^. 

£ 2 
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^Jl^sf x}^ #^7] {Microwave Power Amplifier} 

£ 2^ ^ «>^tr ^*HH ^JL^4 #^7l^ ^ o. 

7) ^tr 

£ 3^: £ l°fl Sltr SoL^Sr ^71^ o]S. g OJ^^ M-Ej-lflfe ZlHfl 

£. 4^ JZ 2^1 ^tb #3 #^7l^ o]s. ^ <y # ^ q-E|-^^ ziEfl 

101, 103, 105, 201, 203, 205 : TflolH wH<H:±. 

102, 104, 106, 202, 204, 206 : =31^1 h}^a 

107, 109, 207, 209 : $\S. 

113, 114, 115, 116, 213, 214, 215, 216 : ^ 

108, 110, 208, 210 : 

111, 211 : ^-tifl7l 

112, 212 : ^^-71 
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217, 219, 221 : RC ^ 

218, 220, 222 : ^H(shunt) 

^s]d1e^ 4 (millimeter wave) cH^^l^ ^7}2) *1 , i*r^ ^ nflg- 

*HH<3} o^m- M}-^*V yH^-g; vfli^JI olcf. 

^l-I- l-'H, 200Hd 6€*fl "Joao Caldinhas Vaz et al."# ^7 r S- *H "IEEE Trans, on 
MTT, Vol 49"°fl 7fl*fl^) "Millimeter-Wave Monolithic Power Amplifier for Mobile 
Broad-Band Systems"^ 60GHz tfl^ MBSCMobile Broad-Band System)^ ^-§-*>7l ^tr 
MMICCmicrowave monolithic integrated circuit) ^#7]^- 7fl^l^>Jl °1 fe"ur 

0.15um PMHFETH- ^-g-*><^ 3-iEfl°]^l (stage) MMIC ^^^7}^ °jl^JEL e}-^ 

(single-ended type)*)- HS^i ^(balanced type)£] ^ ^7^1*>J1, ^iLME-^ 

H^fl^l^E^ -^^oj oy^^ &m>}7) RC s]J=«fl vllH^3(feedback 

network)!- *£+]°-3. ^ ^ H^l^&H ^-g-^>ji oicf. 
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m 
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<i9> a*V 2000^ 12-S 23 «H ^t^Jl ^12000-81018^ «?] "3q = «n 5] 5.* 

*i 1-°J:^*> ^71 ±X}^ ^tfl^^Tfl ^ 4" €3 #^"71 515. 

♦ $anf o]^ 3x)jE.«fl Ji^sl- ^JZ- 7 | sis ^-Eflofl^ Oj^ ^^ofl cfl 

JL^S. ^J1^4 ^^SlS. 1^21- -i^Hl 7l^o]cj-. 
<20> o]<5> £ 1 £ £ 3# ^Efl 71^^] o]*> 2l^HJl ^ #^7H1 

<21> £ 1^ ^2fl 7l^ofl cq^ ^3L^A 33 ##711- ^^^>7l ^ *V SlS.HS.Ml, Tfl 

°1B Wr°H^(101,103,105), Eefl^l «H 01^(102,104, 106), 515(107,109), 
HEMTCHigh Electron Mobility Transistor) dL7>(H3, 114, 115, 116) , ^^s\S. 
(interstage matching circuit)(108,110) , ^ ^-wfl ^1 (111) ^ *m ^.^7](112)S. °1 

<22> £ 1-g- HEMT ^>(113,114,115,116)# °l-§-*H 3# -S^l* ^ 

5>^^c-fl, sjcafl 515.(107,109)1- °l-g-*M <^HjS3* ^X\iQ 

^ ^-g-sV^ji, ^^oi^i^ igs\ s( 108,110)* °l-g-*M ^ 

^ 9X$-^ ^-g-i^tf. a>ol^^^ oiEyj-oi^^doi, 103, 105)2}- ^H^i 
(102,104,106)* A A A ^1 ^3°. 5 ^ oj^s. ^-g. *>£o_^ ( 

^'cMM^ #3-^* ^= A o^l7l7l #3 ^-«fl7l (111)4 33 €^-71(112)* ^ 

- -g-^H HEMT ^7>(H5,116)* ^5 AV-g-^>^cf. 
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< 24 > £ 3 -g- %^<^ , 43-^* °l-§-*H 41 ^1-3! -8- ^ °J^5L ^ 

4^r tfleH*13 o]^« 4^(301)4 s\S.°}^r aj-g- a] 4^4^ cfl^oflA^ 

<25> ^rgol Cl = J77} *}i=. 7l#^ 4*fl^, JMI* 4 3. , RC ^1 ZL^Jl ^ H 

4-§-*H *1^r4^T ^^14^ SJ1^4 tfl<* 44 £ Cfl^ofl^ oj-^tb ^ 

^1 ^jl^4 ##7li- ^sRrdl &4. 

[^4 ^Aj W ^] 

<26> Aj-7] 4*fl» o}s 7l o 1tfl> «Vx^o)} ^J1^4 ^ ^71^, #^4i4, # 

^44 TflolB ^ ^efl«y b}o]o)a sis, ^1^44 7fl4H4 °^£H aH^ ^ 

€ RC ^^^S, 4^4^ Tflol^^ ^^]A>clofl <g;£4 ^*J- ( ^ 7^J-4 7fl3flAl 

^7} 4^3. <g^5l^ 4^44 ^^S. ^^=1 -*f-?-114 S\S.Mr i^*Rr ^ 

^#4, ^ ^^Hl <2^i4 3^3. £ 43 ^-«fl7l ^ 43 ^ 
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<2?> o}^, ^°11 ^ «>^^ -M^Hll- ^Ml^>7ll 

^7}- Cf-g-o]] 7l#£l^ ^Al^ofl ^S}^ 3£r of^cf. 
<28> £ 2^r t^2l ^ ^Aj^ofl o]*V SJ7^3|- ^ ^71^ 

71 ^ *lll ^ #^#(220), ^12 ^ ^#^-(222) ^ *fl3 33 

(224)^.5. ^JjLo^t}.. _g. m^o] w>^*V ^aHH o]^ jjL^ 3^ RC ^ ^ 

^H(shunt) 3*J-§r o)^j- ^jL^ii\ 33 ^7)o\) cfl^]^ ^M1§1 ^^*Vcl-. 
< 29 > £ 21- ^S^, -¥-^11^ slS., RC ^ ^B(shunt) °}&& ^ 

3 ^7l^ ^§-#<y afll ^ ^-(220)4 7fl2 ^ #^(222)<^1^ ^-cfl^ 
^-2:33 91^^^ ^*>7l ^IsB^ Jf?^ 2)5.(207,209), RC ^ 1^5.(217,219) 
^islZL ^%V(218,220)# ol-g-^l-^q-. zl^ji 3^0} ^13 ^ ^^(224)^1^^ 

RC ^15)5(221)^ 3%K222)* <>l-g-*H -¥-2:33 <?] <£323-8: nl^fiE^- 

-H, =§^M-(215,216)# ^15. ^ 33 -g-wll 71(211)^1- 3^ ^^-7l(212)» °] 

-%r^ ^tfl#333^- 
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9Xn^ im^SLS. ^Sr^. ^11 t 1 * #^-#(220)4 ^2 ^ ^^(222) a> 
°1, *fl2 ^ #^-^(222)4 ^13 ^ ^^"(224) H°Hl^r n>o) aS ^E^ eJ.o] 
(microstrip line)4 ^EU=L(open stub)* °l-g-«H «.o] ^s^^-ofl cflsfl 

£^ &°1 ^ € ^ #^r^ interstage matching 

circuit)(208,210)» t 1 ^^^. ^^3.(208,210)^ ^ # a>o]o) dc 

*fll ^ ^#(220)£r efl^ & 7 \x\7]& ^^^H213), 

^ -g^ltr «H4! 33.(201, 217, 218), RC *g 133.(217) , 

^%>(218), -M^r 3^(207), 7fl°lB wH<H^ 33.(201), JELiJfl°} 4°H^ 3 3 
(202)3 ^^cf. 

#^4i*r(213)^ HEMT (High Electron Mobility Transistor)^ ^€ 91 3-, 
3 IBS} #^*K213)^ 7fl°lH & 2)^3 RC ^ 2)3.(217), €^4i*r(213) 

<q TflolH ^-4 ^ A>olofl ^%>(218)o] $1^. ^B ^%K218)^r *J*iq 

*M33 £^5]^, ^*l^r *W *( v ia-hole)3 ^€ ^ 5U 

4. ^^-^1 SlH^^l- i^^^l-JL pHH3. ae^ ej-o]^ ^o]# ^jf o S ^| 

(207)7} ^i^^>(213)^ ^3 afl^ls]^ °l-S-t}. Til ti}o) 0^(20 1)2}- = 

-Sr 31°13(on-wafer) ^-8: 7>^^r>i^- 200um ^1*] (pitch)# GPPPPGPPG 
(Ground-Pad-Pad-Pad-Pad-Ground- 
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Pad-Pad-Ground) b^SI ^ = 7}- DC ^^EHl ^Mi^H ^H^W-. ^^^> 

(213)3) t^^H^r ^IJl ^^-i- ^5)3.(208)7} 5U^. 

< 32 > »12 ^ f^#(222)€- ^1 ^-§-^#^(220)^ ^5)3.(208)3. "S^SM 

£U>-^, Tfll ^ #^(220)4 ^S)^ ^, A]2 #^(222) 

£r eflt-i: #7>a] ^ ^ ^1^^X214), RC ^5)3.(219), 7^(220), ^^l 

Q 33(209) , 711 o)e ti>ol^i 2)^.(203), ^efl^l aHo^. 5)5.(204)5. ^^tf. 

<33> ^fl2 ^ ^i^^7.>(214) HEMKHigh Electron Mobility Transistor) 

3 ^ S^U, #7_V^; ^5)3(208)^ ^^i7>(214)^ 7)1 o]B # *}°H 

RC ^1 513(219), ^i^4i7.>(214)^ 7)1 o)H #4 A}e>lofl >£e ^(220 H <&^.$\ 

^ &i=r. 7RV(220)-& 7)^-2^ oj^-ofl D >ola3 iHl ^7JS]J7 , 3*1^. 

t"l°> *(via-hole)5. ^€ *r &tf. t^J-jz}- 7fl3fHEl5. -*f?)m 5]3 

(209)7} ^^4i7>(214)^- flfl^l^JL, ^i^ii7>(214)^ #3<^H^r ^^S) 

3(210)7} wfl^S)^ Si^r. TflolH «r o H^(203)£r ^efl^ « r °H^(204)^r ^ 
0.5 7> -^ £ s. ^s\o] oio^ i ^ ^ol^(on-wafer) 7}^} 

-E^- 200um 3)^l(pitch)# 

GPPPPGPPG(Ground-Pad-Pad-Pad-Pad-Ground-Pad-Pad-Ground) e}<^ <i| 3flc 7 } DC 

<34> ^3 ^ ^#(224)^ ##£) afli ^ ##^(220)3^ ^12 ^ ^^(222)^1^ 

i7>(215,216), RC 



18-10 



m 
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^15)^(221), ^%>(222), TllolH 2)5.(205), ^^1^1 «Wo^ s]^. 

(206),^ ^-afl7l(211) ^ ^^-71(212)5. *fi3 ^ ^#(224)^: A]2 

^ ^^-(222)2f #?_>^ 3.(210)5. S^^M RC 215.(221)^ ^ 

B *nK222)-8: oj-g-^ ^cfl ^5>» ^^1^^, ^ £-tifl 7 l(211)^ ^ ^7] 
(212)1- ol-g-*}^ ^ Al^l ^^^oj ^ ^(215,216) 

<35> £ 4^fr i£ 2^1 ^tb ^^2}- &n f^-7)£] o] S- ^ ^ s.^ o. ^vfl^ ZLEfl 

Bo]cf. £ ^oflAi S. 22] ^7)1 S. 4^ cl^- ^ s-^^- 

ig, a] 2^ tfl^H^o] ol^. ^ «. ^(4oi)4 cfl<*<HHcq tiUf ^ 

(402 iLol^ 3}*^ ^^sj.^^rt^. if-^c^ ji^^+vtmv}*) £ tfl<2HH ^-2: 

<36> £ 5^r £ 22] 3l 0 l 0 Hr -t^tf. 

<37> £ 5ofl ^ol, ^. ^ofl n}^ ^ ^S.7l ^7^, ^1 ^ <§^#ofl <9 ^ 

IBS} ^3 ^7}o] TflojE ^ ^Ol^l RC 7fl°lB cj-3|. ^ ^ojj 

He^ZL 7-]%l-I2f 7fl2|lAlE^ ^57} tg ^S. tifl 5] ol 

^- ^12 ^ ^ ^ *1]l ^ 

* ^ Sa^. ^13 ^#£r ^2 ^ # 
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°l-8-*M <y ^Aij:^ ^ &o] ^afl Al^l ^ ( tgig^o] ; ^s. 

S 1 ^5}- S}^7 oicf. 

^7} A^jofl -^-§-^711 -§--§-«• ^ fccf. 
<3C> ol^- ( ^ Mj-^o} ti>^^- ^AH]^. ^ Aj-^^Tfl A3^£ 0.14 , ^ °- AJ-7] AJa] 
^Hl tb^TT ^M^, 7l#^ A)-^ ^^iflcH]^ tg- ^-Aj-^ 

*H^T 7>A] *H1 o]*H 7^1 ^^ol 7>^*>Cf. 
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[3^* 1] 

A o v 7l ^-S- ^#^1 ^^S; * 

£3 £-«fl7l * ^ ^^"711- oj-g-sfl ^1^. <^^^ #^4i*r«, a o V 7 ] ^^^-i- 

^ 711 °lB ^ =efl<y tlHo]^ ^>7l ^i^^-i-^ 7flolHSq- ^"71 ^?>cl ^^-SlS. 

2] 

*fll %H1 ^-71 ^^^ 7 >^ HEMTCHigh Electron Mobility Transistor)^ 33 

[3^8" 3] 

*fll ^^i, ^-71 ^^-S)^^ n>ola.s.>iH^ Br^Kmicrostrip line) 

4 ^ ^J±(open stub)* °l-g-*Rr 7 A^r ^ ^Jl^sj- ^ . 

4] 

*)U *oH] sa-°H, ^7) 7^V^_ o^^-ofl u>ol 3S e|-olo.S. ^^S)J7, 

^Itt #(via-hole)S. ^5)^ 33 -fr sf^ ^ ^s. 7 l . 
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5] 
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